In director Steven Spielberg's classic adventure movie, Raiders of the Lost Ark (1981), Indiana Jones (Indy) is confronted by a bedazzling mega-knife wielding Arab swordsman in a black robe. With the Arab apparently ready to "slice-and-dice" the seemingly doomed and out-knived Indy, to everyone's surprise and amusement, Indy calmly unholsters his gun and blam! . . . fells the menacing swordsman with one shot (generating the biggest laugh of the movie)! Our sense of surprise comes from both the fact that: (a) "we didn't see it coming," and also (b) our sense of fairness presumes that Indy will rebuff and overcome the challenge with the same or similar hand-tohand weaponry as his antagonist, perhaps his famous bullwhip.
Since the beginning of the year 2001, it has appeared to an ever-growing number of earthquake hazards' experts and professionals that a global epidemic of "maximum possible earthquake" events has overwhelmed similar, seemingly defenseless, populations, whose incomplete and really "incorrect" seismic hazard estimates had predicted only low (knife-wielding) earthquake-shaking seismic hazards (what was "most likely" or probable)-only to be blown away by the seismic equivalent of Jones' Smith & Wesson revolver (or in the example of the very largest unexpected human losses-such as in Haiti 2010, with human losses probably over 220,000 -a shotgun blast!- Table 1 ).
The data in Table 1 show that seismic hazard was largely underestimated using the Probabilistic Seismic Hazard Assessment (PSHA), particularly in five of the largest magnitude earthquakes of M 8 and above. And if we include the 17 January 1995 M 7 Kobe earthquake (5502 killed, 36,900 injured, and extensive damage) in the list, we see Japan was hit by two "surprises" in just the past 20 years.
Indeed, like the cataclysmic 1980 eruption of Mount St. Helens before it, Haiti showed that, "in some cases, even the worst-case scenario can be exceeded." And in this firepower versus sword-power Indiana Jones analogy, those who have "lived by the sword" have, in numbers likely already exceeding 700,000, also "died by the sword!" What happened? And why did this happen, not just once, but many, many times over just these last dozen and more years? The late Nobel laureate in physics (1965) Richard Feynman, in dissenting from the official report following the 1986 Challenger space shuttle disaster, had made clear that he believed NASA had greatly underestimated the technological risks, when it had decided to launch on that cold January morning-despite having been warned not to do so. And throughout his distinguished career, Feynman liked to remind both himself and others: "It doesn't matter how beautiful your theory is; it doesn't matter how smart you are; if it doesn't agree with experiment, it's wrong."
In the late 1990s, as a part of the U.N. International Decade for Natural Hazard Reduction UN/IDNDR Global Seismic Hazard Assessment Program (GSHAP), seismic hazard maps were prepared. These maps portrayed earthquake hazards using map contours: showing the peak ground acceleration (PGA, as a fraction of g-the acceleration due to gravity) with a 10% probability of being exceeded in 50 years. An acceleration of 30%g (0.3 g) is about what one experiences making one's way down the aisle of an airplane experiencing moderate turbulence, when one has to hold onto the seats in order to maintain balance. Think of 30% g as a third of your mass trying to push you sideways.
Although the hazard maps only really represented the "likelihood" of earthquake shaking as a percentage of g (%g), or gravity, they were (as was similarly assumed in the space shuttle Challenger example) also most generally inferred as categorizing the earthquake risk to populations. This was because, unlike a simple 50-50 flip of the coin (a clear-cut "yes" or "no"), there was a presumed 90% chance of their not being exceeded.
Although hazard and risk are often used interchangeably, it is not only useful but also necessary to distinguish the two. Hazard can be thought of as the chance (i.e., likelihood or probability) of something bad happening-regarding some physical phenomenon that can harm you. Risk reflects the consequences of that phenomenon, as may be seen in this simple equation: Risk = Hazard (Threat) × Vulnerability × Value (Cost). If I bet you $5 a tossed coin will come up heads, you might take that bet. But if I then bet you $10,000 that it comes up tails, you probably would not. The probabilities are still the same, but what has changed are the consequences.
"For a successful technology, reality must take precedence over public relations, for Nature cannot be fooled." -Richard Feynman
Given the "errors in expected human losses due to incorrect seismic hazard estimates" revealed globally in these past performances of the GSHAP maps, we need to ask the following:
